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rofc««<B£AflffiKtttt3n/:*--* >*tt? < 

i ;H<Me*>*tt7<**tfi;0Kn=*tt2rnA:A*)ffl$i, 

ajarsct wife* -r * * * koju 

IE* 1 * y;H*#f**ffliA:fc«Ii ; AZjSSJrtttt 

«fn/:i*';*H*amai* Ki : ne** 

aWUttt**nfcA2>fflJi. UIB£A^ffili«ttdn/: 
ttDiBa^ 9 ^(tttlilhlfti^;f«flBU IT) IE 



an* tr ? &*ai ; *n*-nmjxe-o 

4. ffir-<>*^aRL. ,»-lf-*<tt3£TS »^»i , RQ 
fflA^85i ; WEA^DStftrtlcRW^nifteORI*^^ 

^A-m^^A^sBi wEaaso^** tat **** 
*ac»t^as-r *^ari j irai2A^ia«co»fcr3r-te^o 

J2A^Jffl«Ott^> tr ^ * /uownaroti IBI CT» 
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1 7^ — 7 hP>h 



2 *i/-f 



AT, ATOEKWff), AU, B B , B E OHMHt), B F COTHtlttrB CBJ UOMIt), B R. C A, C F 
(JEWWrWO, C CQEttfflt). CH.C HCOMNNt). CMUHMlt). D E, DE DK»DK(£k 
E S, E S FI,F R G AOEttttfF). G B , G B UCtttttt). HU.IT 

(IttMMW, JP,KP,KR,LK,LU,L U< M C, M G, M Uftttttlt), M R M 

W, N L . N L (Kttfflt)* N O, R O, S D, S E , S E S N(JE*»fr), S U, TDdKttWHF), 
TG(I0M«»).US 



ujfl*i*wr * ? xxifAA v h * : r-f 

i»HJ*ttttCTl* 6'<* '<^9 * >i***JB*nT 

12* i>*^«**f»*ffl£A*7tti ; ArtttKtttt 

Sfifc.x*f hi j WIB*y 

^s?ic»a*n/iA^®i, roi2iA^j8Bu«ttd n/s 

A2)«Ji, KttSnfcT^J^ffl^ffiliJrtffli***-* 

hA*»HJL/s««x-y ?ft*ML. BIS 
*';i?*-*ffl*iAfiS*-a«fc$«II2yy>'.aJ=.* h*« 



»r«ciJ><-ca«ci*ffi»ir*. 

*;u«i=£fertr*fc**»i*e>*ss*nT*o. 
* n* attic j6ut«ib# «j tr * 

tt * « » * * c i k a 9 *a * a-® # t* i' ^< * * 

RSt« ZL&sStetl Z i*4*«i *-Slt*<&l5H* 3 

M-rsssicA^r. A»a««3i-y 

fflA^j8?i ; WEA^Dift^fiJRW^nAflHORW^^ 

«-o©ffi«ffl^»stt*^«^«^&i ; roie^oo 
bsk# isi is * »t * w c ^ ^ * * © a « tt* * a ad« is 

t*5Stt*£J*T i^Bbi ; nOIEA^Iffl*«)*eir*^« 
ISA *J t* ^ * ilSJ **-S 



**fcffl«¥»fttt \>t * yKOffi«Sic 

fiffti ; mE«ii]*ft*iiaE*-*«± »^*at*<ra 
ct*i i«« u /manias at* t-tn-rnitfEA*} 

B«Offi«ic* L < h «5 tf*-fe*©ffi«6fcttft L> 
A 12 tt a * ft * tt ft L tz ffi « "C ft * 4 13 IS * M 9" * 

— ©are*— -«<n&-r * c i^^jng-c* 

KttftL. lfrEAa«gr*<l9B*-- WflCW±co»^ttuo 
An* U y**A*lffl 

*OAa»*fcl»El^***«>«#*liM*&*>«-. * 
a ^ X Ht«Ji y ♦» IC*tt*nfc£A2)SJi ; S3 

E£A:aaflKtttt#nfc»-A*ji5£Wie=> >^xh 



> * Kane* - * ^rto * *^oft*tt^ & ft 'h as 
^tt<rdtt t fc«aiw»t < a*.*; ^aft^n-ci***- 

©9>*tt7.<;*,**$&fc:«*.T#tK l?I2*-9 > 

*tt7-f;i>*<&* ±i&e*— * 
ii. Btof i>**ar*K-ajL<DS&**»*-ttflt«u 

2* 3* 5* 6, 8, 1 0 icEftO— itliO 
«■£ ; AAW*WtT*»K 

E««Lfc««<OA/Ii?ilctttt*nx^**frft^a. 
f± ; WE8«U/t»«oaj^*ilREftfr^^i 

hoa7>a*ictttt*nfcA*>«*#Lx* o> *f* 



»H¥4-507314 (2) 
t«a eH» 6gricE*o«R 0 

eftKPU SAfltti: ; ItTE3EA^W/c»ttarn. tib ^7 
IttU A*ftB*-&»-jpS77.f * 

; WE£A^Wi=tt«*.nfcAAKIt, thXBS 

TIDE* — tf- * /u<0*d — *-*^JiO^*^ 

fo9*&b ; WE*-**? 7 < A*T?ftA 
fciaittiffiC?^? 4 yu* -eft 

U flE«II<&iiJ;&fiJ*J&;*LTV'€ 

9. flEfc*"* h.ttltie«-7<r /P#-otB^^6»- 

10. E«K©£A2JBlc«g*n*:A27«<fcg3EJS- 
* > * fit 7 4 A# Kl= »«* nfc til 2)88 



(i) ^ >^tt7-f /p^rticiREW^taia**^^ 

14. mmrv 9 /m^cxr- r 9 ^j»**«i-r^rtt« 
ci) agtr^-t/uojd-jBjiafiJ-aiB^wiDtte 



fftttr* L TO* * * 

(Ill) ITOIEA^DB*affll=KW*tv*IB*®K« 

(I v) *tr/i*eo#fifc«lcKIL, *3 E A2: BS « S 
(v) fcf > **<D&tt«KML. IRE XT'** (I v) 

r nr e w - * at * « - *. * *< u -e * * £ « rr * n * m 



»* ¥4-507314 (3) 

»T**Ls JRE*--*****-***?!^/:***-? 
ffit**ttJ£-r***-» ft. 

( v i > a* jet: WE ( i v) 

i (v> -i**m*titzm*t><&*>z8.*t*"s * 

17. HfcT**' * 'Kl^K'** ? * h*l)n*.*:frteW£lT 

( I ) «JC»-«K 9 fc** < > **** 
K* — WE Art HI 

cii) -trjmtt-r, KneA^fljflt^ioiaiii-fi 

flfecOtf0COft*ttlc£!* t? ? -tr^fflA^ffiflCtWR* 
*at&<0«»-C»*LTar > h 5 X h n * f 

( i i i ) we = > > * ^ h^tta********^® 



is. UE3>h?^K<ttJi»nfcfi*t3rr;t/Kl 

19. f 9 t amcflif 

(I) — -f * 

*rt*»***rA*fi**7<f **»a*6x* v * 
±. 

cii) mmm-xfotztsi.yxm&n-n* 
7 * ****a«**-cttfcA2jft**7<f 

(I I I ) fck^-tryUcML* WE»-74 

20. (I) atf^ (I) 4 (M) OBBIH*T, « 

(I) t <0 * > * O.? 4 * ? * *"* f t V H 

*a«s*rinrEtt««#*'7 < ^^au cc-em 
Exf»^ (i) <o^>^tto»v^ift<nE*- + ^rt 



««n, |/:|1IE*29^(|7^^9>^II!JI2 
tf-*4,rt<& * far* */ktt«atffc9 L < . 
ttS*n«Xt y y*S ^tcWL-CJtf 0. g3E*-9> 
?(l7<f**<D*>* £B3EJB — 9 ^?tt7^^<09 

i*a*©«#W*<x*Rft***c: ±*<-Pft* 

icE«<o#£« 

2 1. f*y **«#is^oia.h<o«i**tt*fc«>-efc9. 
IOEtl#912, 13, 14. 16. 17. 19. 20 
l=E**nfc-oJai:«*tt***KLfc * 

( I ) WEA^m^**'&ft« l i i t»t«^**«-*-6X^ 

t ft. 

ii l) «3EA»W^ffl^<ciCi:rWE*Wtfc^tt 
iz X ft tt^*»tf?t 6 C K * ^ tt^BB«*6fla-f « ^ 



3 



33-- m . w 

« * ^ i>tr ***** tttt»*<fflisnt 

t • Li'UiO'b, g v +■ H * a t* a v a, t> st it 

** * h & "P it t£ K » . 

* fc. t£* X * y {✓ • >J (poit«rl.Atlon) i 

6. 



J5S¥4-507314 (4) 

*«tMi* t> t WJ.tXfcffl**? o a re fljt 

<0 J: -5 tt»JK& LTtt» *J%ffiWbruih stroke)© ft*** 
»tfcO> «aHI«(ed*e conteDt)*5l»LfcO, *77 



ft 5* i> 9 /unr a s © me£ a* a « mm * n * *- 

9 > * «7 * >\,9 (first rank value filter) i % IfJ** 

iine? >*tt7* /py ^ifJ»l^»R^nfcA^^l*lr^ 
€ 9 v MLftpleciia uolt)^. ^ftr-f 

«*nfcA^*ta«Bi«f ^^^flmsifliii^v 

tffLTi>4» HUEailH* 6 ft f^^ft^ (condition 

*n«. A^*«fT*>n* 4Ui2a«^*a- * m*iqiba 



*»^<Ott«(tochnIquee)*tneni»IB(wttWr « W 
• tf? * iMi!43J:jfll(lndlvidual po 



(Intensity) *«LTV\*. U iHtca c £ *< 6 , **-B 

IB ft U ^ < £> *3cffiflltt£fl (bat Ic processes transfo 
rsatlons) tttt : 4. COfcii, »Q * * ttJIU 

**s B*a*©«**jMo,a*_o©B«fc: k-**;m 

P» (x, y ) - P , ( x , y ) + P . (x, y) 
JB2»t*(fi«. *? ****** GT*lfc«y-f vi* 

x. yffi*IC*V*T 

Pa (x r y ) -CP, <x, y) 

*-fc*«fltx><B«!>TttoB«* o ft#Wi:«< 

f occurrence) O k X h L*m< ±s B«£<*«SI* 

fc** ***£TX*-*<D£*:tf 



»«¥4-507314 (6) 

¥«I7 i A^^aa <ee»n filter) > ffcfc>£f*^L(bIu 

* ;V<nelghboura>^ffl«roai*¥«Jtt(arith.eUc se 
an value) * « * <0 & **> »fltK ■ ft * to* C 

Hf*Ltt*li*<l < Wfi© f * -to S -7 

ffl*f*»7-f > K7¥«rtt(aovlng vlndov average) h * 
W A tf\ 3 x 3 © * « > K9 L (vlndov blur) Tftt, 



k>. , ttKuiicitt l \n s t ar « vs»*d<?[wc» 

;tt£?X« -Ttt to &Bttft]t (neighbourhood operations)* 
AlEffl«* (point tramforiatloo operations) % ttfflft 
til (geoeetr teal transformation) * X * - * ft J* (color 
space conversion) LTl^ t» 

k 7 rt©i£«b-**JUttK*r*r* , i> 

(tvo-dlsentlonal convolution) >/</U*J&* 
7 -r /V 5" (finite lapulse responsa fl Iter) iWti B^ 

jpiSo (vslghted average) it-lUti /i^tt 5. ±IZ<D 



*«*<ttr(velghts) tff^is^**. 
B*«>efeft*9ft0taB*t*> 5 0 Offx 5 0 OWOf^ 
ttt*jfc25 0» 0 0 0 e > ^tr^*>&A»)l3:->ri> 

W 5 ? 1 ^ (nine-point arlthsetlc eeans) ^4Cs3 % 171/- 

*b»!bj-ca* 1/3 o»r«jnr iioigaftoiaffls y 

v^ric w<o y r^^-r /.■eft «5©«^Brtt-c 
*«. 

P2 (x. y) -4P1 (x, y) -PI < x - 1. y) 
-PI (x + 1. y) - PI <x, y-1) -PI (x, 
y + 1 ) 

*^<0i*i^lCBOBia»(edge)fc L < llfttt 



L 4V^*vtt»r9^*Jlf 7-f JV9*%T. 

an It value filter) &JR L »*tt*f*JO fcf * * 

-6 e * *yM**r 3tO * > 9 <I*W L fc \£ 9 * ^tt c; Sift * 
*t*. ;*fT>$>*74 (led 1 in rank filter) li* 

a<:it»ts. > ? 7 * (tixiiui) ramie** 

**7< **<ilnf«ua fnter)*ttt*f* # WE*** > 
^, */J** > 9 V 4 »9 ttiBtt(iorphoIotlcat) tejlfn 

»ffl*lfl«l£(feo.©trlc*l prop«rt 1 a.) * « >L T H * . * 

X*>97 4 A,9\t^ * * J *tt<DJ: 3lStt**»-r*0 
**(dllatlon filter) i»t2U«<« 

•> . ~^f*^* > * 7 < a, 9 i*»*<*rc Jt ^ ttoraut^ 

4 (eroelon f f I ter) k » "T * 41 * * « . ?tft'X*tA 

s. 



fcfi¥4-507314 (B> 

L. H«(t^«98i»<lfti:ttAni:84 ; i«<t I 8 : i 

o«*tt*§ «r^»fl!) icffoai-rc t 
j^r » « • 

$ Mttifcic* > ? fl7 < IV9 (tvo-dlsenttonal ran 
k value filter) LTl>*. 

fc$ 0 xv^mmSilJ, 8ift*ft(iiage Intensity) ft 

8t l< * * S>T * HB*0«£lttW(ftdge cont 

enOfex >7 r 'x X (eephai lzlng) *5 t ^ 

* (de-eiphaalzlng;)*- 6 l8tfc*rffiT:fc 3. * af 

ittttMi^nti/:^ ztino&muz-rf ^ Htm 



t£9 «*mtiL-v&mimwmti>i*x-r& 9 
■ ✓) «<8*jnta!). :n^««^8 x 8 X9**m 

±.3CLfca > h** h ffia (contrast stretch) tt„ flfc<& 
kf^-tr>Usti*±*M«lc^f3i*ft»«>P|r*0. 
? * *II*»J <K> fcT* *A^tt«:Wl6»it (sapping) tto*. 

^ -oO)Sift!l«tIo« c LT«ttft(threshoUUt>^ 

«ar*CifSJt») (pseudo-colouring)^ 
WMtftttf (re-eapplng)tcflfi^ ^ tc t^fc*. SUKlf-- 



ttat*w»iis(!r*y-r*^-f ri6<A*. 

^<0»T?«l»#-»r-Cl>* fc*, «Jtt»* (perturbation ef 
feet) t Sbntu S *rJflnt ftR^t^B *aa (geoiet ric 
a) lesge eanlpulatlons) t^RWCIiBjULT^i. t* 

J6 Ufc x -^5 v * -"W > hj»A(aplstte 

r paint effect) * s ffi^^ (shading the 

ory)li X elKiA^e t«®l=««, B*r0ft*m«* 

d<H6nt^*fc», RGB (*^ «. w> ©=i*&aM 

«aa»> hs i cfedt^ ^ac. «*) «©S£«-c«t>n 
t*d, c«affiMTfi e^-t^oat 

U^tRCB^bH S I-v. A4VM*HS I^&RGB'v 



fc, RCBKIit«Cl|IYK (J/7>- 4 * 

ra*. aau *n»w<rn*-r «/=n>oBB«fflaA s i 
mm = K*<w»-p**i 

*j *) * 1 Tg-«ntu«, an i ic«B«fflA^ 

Viiy h8 KtiJinfcxx v M 0 * Hi*) 8 1 2 ICflltt* 



» ^¥4-507314 (7) 
nfctt2Jffl*«**C^*, to* ax? MOi:«^>^tt 

— #1- , ft - * ;U * tf: t± * * > K«>0^»*4»tt?> 

y-f vxx* h STttJELfcyi' >Gt? 
«ji&<SSv*»IIO*S*<i** *. Cft<-tfn<D$»^ W^CB^ 

t± i - i 5 tf* *A«ffl c> ^7 > * > * «*«i^t; 
-ettft-r* cost. roa-7h8ao- 

3«>iaffloy* x-wa-r *..y-< i/tfo* i*s9«tt i*a* 

n*. * x#«i*«i>3**o*a * 
xicKK*n«. x*7 tr***-e, y-r 

«ttv%##**#ffi(::«ei;TjE2F»^ 8«£* tt*«U x4 
Ott£ , fe**JB**«ft-*/i'*«ffl"ea*« 

? >^tt7-f ^^4I*» 7 -f *9 n ft - * >UJi !> fe'ha 



L*«>fx»!>* ft -**«*<< Xt«««^»»«t^ X*< 

o*a #i»«o«»^jK-7TL* 5«£*<a* 0 ft-* 
/Ko*a # i*«*^»*«*av^ttj»«)«i*a * « <t 

«v*tt**rr*m lt l * * * ■* k*,**. 

n<:^<««. Lfcy^tc 

*^<jqi«*nfc i/K^^&ttWtt i/KA">.£ffirt;*** • 

2 2 ttt^W2 4d<tfX.&m:v^. KBAAffiJ 2 2 Uli 
* ^ i: x 7 i**a a»tti»xx v h (edge stgoltude dete 
etor) 2 8 ±*J«y* >xx * Y 3 0 * tiT* »> * 
ItHa^fty-f > * £ <& tfi:flli»J*x.=. » K260 

wiey-<>A^^K3 o*«flLry^ >icie**i*a 

3 oii*mufci*y*fflrt*«ticgiair*. y -< > 

■r h 3 0*<iEO»^*(«f ***** i^ttflftOUJT? 



• r r •* rtH^mamm»9Tt\MB Analysis Hathci 

• tlcaJ HorphoIogy)J T ft f 5 y * HJJiSi±* New Y o 

rk, ig83i:«v4nt^«) r»«x»i;^#sn 

tdmooiE^»ft-**«— a« i - 5, :©*u<tt3 
tf^-trAt-r*. h3o®y-r>tti-5* 

•C-T**^, Kf* t < «3. 5it*. *-*Aix,{? 
tttaSO^a * lie^t/KOXy a (edge thickness) 

x t y*a*»tb©28£ra*u:fflfflTa*i->' ^aitfi 

84 ITU, Sob. I*» f tftdSS« 3>/U**Xop 
i> Kl th 8 (Coip**s Gradient Edge Detector)* 975X91 
|tf x 9 ^tttbB(Umtel«a Bdge Detector) , o/<--y 
x» fit (H8 (Roberts Edge Deteetor) * 
-^-Cltrsch Opsrator) * ft * * x ▼ f tfttfiS (the 

Difference of Gauss lens Edge Detector) 4 
*tes C Oft* < Olflflllx v ff»«7 w (lsage 

edge enhaccesent n I ters) tr CSffl T * C t -c a * • 

it«LTV**. COJ:-5JC* x ▼ i?»ai»*T 



warn*, y* v-cB*Lfc * -y t> *ar*-r * t*x y y 

L^A^w«o«*tta < 
y* >tt**l/:x* &rii;««*<m< **. 

*. is. *»W*>««ic,fcntfWx* ***** 

L*A;TJBfcW«*Wli*S*rG t < fi*feT« < 3**rt< 

* 3 3 2T*Snfc«I*B«LT*»j, 
P 1 (x, y) tPo (x, y) L*A2?Bfc<&*n 
e*WC*f LAfllff3 4, tHa«f36*B*.T^.6. ft 9 II 

Po (x, y) - PI ( x + G n , ( x . y), y+Gn 
i <x, y) ) 

::t^ n, (x. y) tn, (x. y) iU^Ittf^ 
•teyKO^n^n^ovix £ j& * nfc a tt <r»ndoi nuabers) 
r*5* C liY 4 «. x r y ffi«T?#*i> fcflfc 

e^-b^^nflUcWl^fc-xoattm <x. y> fcn 

. (x, y) o#**»flnr* a. ::n*«)fttt 

o*n^ni=y-y >«»g*w^> x * tz u y »= 



4-507314 C8) 

B« — miz V9 -tr *a<a:«r-r *«, TccoffiH^ 

a»»^»i±. o i * T?««5H«$*ttflr*w]*M 

(unlfora probability density f unction) fiS 
ft (dislocation) fc^Sy-f^iUI*^ 

y-r >*2 ociji<ott^a8tf^?rtt<iai« utt^r t* -5. 

att»£Bt»*«fiLfc«^M»5EMa*J8l*T 
iCJ«?&-f *. 4* ft L t- tT * -tr (torture) (X&ftM 

ttOfffbKfctfTffiftr S« «tf u¥**±*3-te#tt (uni ty 
variance)** I fc*»oit*W«*fiS«t« u UWffi 

*l±»5)tt^>-r*. rtttiEattttMttaot-fioraal eipone 

a 4 new* o isiij»ft«)irsi^«nT^ *o 

K*X, cn***ft3a*ff-> B*P i ffl©A27«B4 2 t&J} 



P o (x. y ) -P. (X T . Y T ) 

" I x ; Pi (x. y ) - P . ( x - a . y)-0 
x m / * arctan (i/Pi (x. y) 
-Pi (x-a, y) ) ; *Oflfc (otherwise) 
X Y - P r ; P i (x, y ) - P , <x. y - b > - 0 
ym/x arctan (b/P. (x, y) 
-P« (x. y -b) > ; 

x. ey, «&* x £ y tffilS) i> * /Mb S 41 A2J B • 
©xl^cBffl*^ LT n *. 

T*!), A^ffl«l*K*«, t< «RI*iBi UTWJ^a^fv 
tv>5. *fc> IU«2A^Bi«P. OStf^*^«fleti. s 

<9»?x - 2fc7C* x i y gaWT?. H^Tctitf^ -e^»fltT» 



«*<55AicKW*nPR 4<f*. A2)ffi«P. 

#A;*7Hi*ftP» o»* 

xtt«*c*i»T* P « (x, y>*>^P, (x-a. 
y> - 0 *?K»fc«^» < i fc««SWT?«* S xM^fi 

Aix^taffi^^^<Kii:^^.ia»*n5. cafe*. 

BftP. <0«85aBWK*t«P« JiCWJOiam 
fflfLwtUKU, i£iE«MttUBfil P . <0«BB**4. 
BdocaiJy Inclined flurface)6<«r K«« P » HOjAlc 
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«e>t\ y * Art®* p i 

■oothtns constants) lib #< ft gfr 13 S tt 1-15*?* 
JU^i^/i. JEtttt* 1 <of*&. P. *>affie«* 

RNfP . £ Ltiv^tviWi IT. stiP,, ex. y ) 
- y (x, y ^T^ffi«i: M U> T?«*n * Mft* 
6 C i*<«Jt8-C* *. y - 0 * fc«*.fl y * "C 

03-D/<XU'J-7 ftbft (3-D baa rel lef effect) A<» 
:ot^AAB«P. ©jrtW£fii:KW«nTv<. c<r>ft 



&t:ectt«, oio, RT n ft « i: (2 jfc ic «k £tt*?4< 
A*, ft c fcBttft. 

rv> ft. 



y)0:P, C x , y) ilNTENS I 
i 

( x . y ) % I N T E 

y ) - I N T E 



Pa - (X. 

T Y , 

MAX- VAL ; 
N S I TYi 

MAX - VAL I (P, lx , 
N S I TYi ) ) / 

(INTENSITY, - INTENSITY,) 
; *<Dtt . 

M A X - V A LttA^ffiflt^'Ofc^WS fcT * -tr /V 
(jiaxliui »1 lovable pliel) "C* 0 > INTENS1 T Y 
., , INTENS ITYi lx INTENSITY, , IN 



TENSITY, (Om&omtRmmr U- U"</MsoIecte 
d laafe gray » evels)T * ft • 

±eo#-«****i>A:Mttli, Aflff^P i (x. y) 
OttUlCUT-£^OS4jXLfc«»Tlfl-^Pa (x. y ) * 

P. DMNTENS ITYi J;n'h*l'»6, 
djflP t <**n&fX*. Pt^INTENSlTY, 41 
NTENS I TY, Pi tt±E©»SC>)» 

i«>!i^n«, :(t>9«fiiP » *<intens ity, 
^INTENSITY, tTHta-r ft Ktt^-tf 0 * * * 
^tttTfflllxo-^^tfirns. P. *INT 

ENS ITYi JaT®»£* m^feal-Alfil-CflS. 

*n«-n* o * tt cttS+s Afltt-* 

AT«ti» b x h r*> u<r>*ftMto\tx>r 

« J: -3 i=a:«*nrtv»7. --j^/^t^txh 
/?A«fliaiB««l'st»lbL-Ci.^Oi:«^< TO* -Jo 

P, (x. y)-P. (x. r) + Pi Cx. y) 
tfcl-U ^Tcox. yffiWIcifO-C, 

P > < x . y ) - (Pi Cx. y ) + P t ( x . y ) J / 2 



l-c> c ott««a«ic^-r ^ h tan*. * -»m 

INTENSITY, fiitflNTENSITY 
-pO*3TKy -/ h tan**- * h€-58li»^*» 

r-f v*<<» t«.>fi-c. 1. 5icttS*nr^*«Ai*. z: 

lil*M4-^^tt«W«9t««»i«&. INTENSITY, 
tINTENS I TYj lCJi»* A2*B*<3 S #tifct* :/ U 

5»B^»K«rn*. C © S#&«*iS!*<perce 
ntlle selectlon)-tff -5 *1 i IS -k *J 0 ft ^■Wftft* 1 

iffl-£*n*. ■: » 6 o «s ^ 9 5 «e *tn 



c n * r ^ o s # tt w © * * la la * a a ill * <o / w * * 

*A7}B«rtv**(tt« LT^fctt&fcoBBK'W 9 * h 

7* ft* 
»-X|2^7-f ;^63464 tZ«tt*nfcA^J«6 2 * ft 

ftA^a3fc*>tt«snr*o. ureao*.*- * hiitti 

7 4 t\, * is it t/ - + ;u u x v *< 6 C . ft — 7 -f /l> * 6 
3<o*-*JUi*-¥i*7<< **64*>ft-*/l<J:0fe* 

CO** (U^J 6 8 I**© *#l6 t> n*. ATOi, 
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Po (x. y) - Ijf;^ jC.PI Cx f U y- J> 

- £ 2 PI (x-k, y-|) 

l-./l ) / u v 

J?**? << 6 3 > 6 4 l^n^no-/**!^*^, 
7 « **S>* * K^7W«rftti*-*^C0^t 6r 

h * 7»tt««J*< * to « « 7 * $m<»7 

SA«i:l»t *ttW(aharp tmnslt Ions) *£*-Cl>6. 
L*LC£*6* Bit/ * xfc*H««*fc#fc*-*o '<> 

»&*6fc*ffffttf£#<o--80*;83**«ft<. music / 

-o©*-**<D«tt^tt;*$#<Ofc*!u *BIC 



***63**<0*:*>*e>Wn*>* K*7B«Jtt*# L * 
¥*&7 4 *7 < * 9 6 4*"&<0ttfl*9fOTl' 

m*.nA<om* m*><P<o*z&tt xnmn&ieisi* nz. vt 

nn. K/<x7-< ***<A<oa«fll 

5Ci^^^fc. u. v<5«§IUbi;7, m. 

* 7HICttB«*}«jEf *BB*<H**nT»g , 

o»*(P4lnt dftbf)«BBCtnitTW%€. *7R|<*><SK7 
0 »=(±B — 9 ^^07^^74 OA7^^«tl*nfcA« 

7 tomm*??* xmw : ?3--i> his. y-f 

h 8 0 *«TflD*ii * h 8 2 Ctttt*ttTt>*. 

? < fi,9 7 6 <0|fi7J* y h S 2ISil»»»*n 



row? >^tt7Y/^74i76ttt'fx, 

7-f^^74. 7609>^lltJa7«J;5i:« 

RVP7^M4 : P 

RVF7^H6: (N + l)-p 

COJt-5K. HBKWp<0||iiff*-cte»?, --a«>9> 

^raot<o*d. *7<< >^tt««Bii;a:<c*. l 

:ilittl>, L^Lttj^^, p*<107iffl»S«'J>Lfe«^, 

7 > ^ tt7 « © 5 > ^ p <*ttma i ^ o * cm: 

WL»Z9>?tt7^^7 609 > 9 ft liittttf) ft < 

R«fc, p *<N^fS]i;*t»-r«iconH* 
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0 ft V* ft* 0 fill * ftfi, — * h 7 8 - 8 4 14. 

<< >7*:l>*«^* » *T?5&^*:tt At (paint dabs) (^7. 

<f-tf Dicifivi j; -5 *<auato*£**»**<tt)Msn(sut. 

ed blob), y-f :s*<m* < <c * J: 0 a*Hfl fa o <b 

ttt. «fiSfiUfi7 8-84li»-Hicm*nfc«flSU:>trt; 

'h7-( ^;H< 14fBJBflJ« u- * (iorphologlcal 

•roslon operator)"!!* 0 * B flt»« * ^«**<ZI8 * *. 
Bt^WKt-tt^:***, cni:fcva, *- ? > ? tt^ -r 
7 6 14 WW**? « fc L < I4««*^U - * (dll 
etlon operator) W«<&W * V * tf. 

-r* > r&adorphotoglcaJ opening) *<1**t* 

AtrA (Initial erosion) < *7 fcW^T ♦> »* T «* life A 
*/h*'/xn<taAtttttt ft *is 
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3ft<iS»tetTL<-> # * 6 % . *-9>?tt7^^74 
I4«*7 a to* h ft 9 „ »-*>*tt7-f/l^76l4»88 

* & JBJOW * o - 'J > ^tti 3 (aorpho log lea I closing) a< 
Hrr***. £ <o ? o - J > 14 , H « S> tt tt fi*J # 

W (local valleys) o * *) * - * J; 9 fc/J> * fctftt 

(Initial dilatlon)*3C^I=t7^ffi t-C L * -5 © T 
v>fc» p *^Hj*icio:^< icon** SH4*# 

p - 2 o 
N - 2 5 



G- 1. 0 
T* *• 

L4»Ctt*<*. Z c0/< 9 > - 9 eOWittiaiBtts 

UpiN/5 
£ fctt. 

(N-N/5) £ t> £ N 

Nli9^& 12 1 *TT<0«iav 

G l± 1 A* & 3 <t09Q17ftS. 

^tt^i, HdT. »|7 0(1, 74. 7 6*C* L/:» 

Ayi872tilTt'i. Ctl^Ho^a- y h 7 4> 7 
6, 78<DHJ^Utt»82t^«rSi*^tfiiv hS 
0 i:»«*nT^8. 

^ it a- * h 7 si*. * if f^*tf^aa 

7 4 , 7 6 T£jfc*n*:=.-3©«iEHI*<rttd-r*. 
*«:«l/3.^ v r 7 8 14**8 2K*»J:**MS**tt 

D (x, y) - <C (x, y) A (x, y) + (MAX 
VAL-C (x, y)) B Cx, y)} /MAX 
V A L 



wdT. MAX VALIift^ttStf 
ft/r*tt*«lfli*ttl*n«. *«5»1=. --P0ftS!74. 7 

6 n 8 fo « v i± i w t 4 • 

tH *jffl** J; cfx ^ yffiflt*<»^««-ct4 
M«A^-JB*A^, i^W*J0<(ftO««-Cf4ji«B^ 

^U«<0««tt»B (intensity profile) t*iEt5*#l» 
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m 9 an « m eg * urn «, 

fc¥*:7 .< 1 0 8ir««*nfcA*85 1 04ttlT 

^^106MO 8*S>©*n*niEA2j£ AA^^fl 
h 1 l Oi:»tt*nT^4. t£&^~ -y k 
1 1 O^ttfltt, flll;Mfla-« f> i 1 2 ±£&;0tt 1 1 4 

7>tt«-»LTH*. WBHtti- v h 1 1 2li« Mil A 
»*fTl^ Mtt£iJ:©«K» * ^;H^tMAX VA 

VALi:f L< tt*. fib^T. > *J T >tt*<¥i$ttiaT<0*§ 
114 UVatzU 
*8Hi:ML, tU^jD (x. y) ol^tffli-u, HJ 

C®CT*tt*»ftstti*»SI«*&»<Jtrong piloted effe 

ct) . 
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1 0 6, 108O#-*>H>--fX«7x7a«flfF 

hi i o h**«it *. miOH«> -J7^^<A9";; 

22tl^-C«0, tt««*4<A7)3 
nrt^i. C <0»JSj&»* R G B * AtfH S F fiSMCKt 
il23, 1 2 4 toZ.rxDmn&m?} tStlZ, 

X< rtl 26IU9, £ <0 til 2) 1 2 3 , 1 2 4<9S^ 
t> L < 1 28il3 Oi:»«tK 

*-o#««l 2 8i:»< 9w*7^^l34i:fttt 
6 v 9 my < frf \ 3 2*<&\i bti-cto o , * * ic 

1 3 OTMix X r * h i 3 B> 

(j -5 -^<7>tt**-- 4 CK *J»ttH3.^ v h 1 4 2 

U4T«lTV»*^7i:, 1 3 2- 1 4 2*>tttt©ffi 

^j.AY*fi;tttt*nr^i, ox* 

Y>h;W**K:,*>? 85S 132-U2** * *" * 



»10Hi:*H'T> *m 1 5 0 rtff*** ox#4 v 

* 1 3 2Ti*«t*«oj»**<jfc*n* <o:*7<;i/ 

* 1 3 4 T»il*WJHiE<«hftrponlnK)*<f7*>nfi, E)B*I^ 
t7-^»tt«tli, x»j/7^^i38*<xyyi5 

f t * n 5 . 

* * & tt » * n * a * ir - # « * * h - o o tor 4i - 7- /u 

136s 1 4 0 Ofctj*j*?|< . :0«A^»n^lo 

if* *J 1 4 8 I* .» XY »f l 52KJL»>f tf^*-7^o 

/ft«»i54OR0B, HsiA^Kftttarn. 
^15 6^<fc»t**n«, 
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